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I. GENERAL 


Soviots Reviow tho Field of Volcanology 


The Firot All-Union Volounological Conferonce was held in Yerevan 
betwoen 23 Soptombor and 2 October 1959. It wus attended by repre~ 
sentatives of 86 different geological or closely allied institutions. 
Inasmuch as this wuo the firot vonferonce of its type, its purpose was 
the clarification and ovaluation of tho present-day status of voloanology 

: in the USSR, the pointing up of underdeveloped aspects of the field and 
the working up of reoomnendationn concerning future research on the 
most important thooretioul and practical problems of volcanology. 


Conferonce reports were devoted to problems of the study of present- 
day and ancient vulouniam in the USSR and many associated subjects. 


The conferces agreed that one of the important tasks of Soviet 
Beclogical soienvo is the expansion of paleovolcanologioal research for 
the purpose of recreating the history of vulcanism and finding the laws 
governing it. 


The problem of the role of vuloanism in the evolution of the Earth 
and its geological history is closely associated with the problem of 
cosmic vulcanism and the comparative Study of the system Moon-Earth. 
The assembled soientists noted the need for a closer working relation- 
ship between voloanological and astronomical research. 


The conforence devoted considerable attention to the matter of 
volcanological provinces and formations and the mineral deposits 
associated with them. Also discussed were the basio differences in 
voloanological manifestations on island arcs, on continental coasts and 
in regions deep within the oontinents. 


During the conference a symposium was held on the subject of 
classification, nomenclature and terminology; primary attention was 
devoted to the classification of pyroclastic rocks, a matter of heated 

: dispute. The solution of this problem is very important for geological 
work, which badly needs a unified Classification. The problem was 
delegated to a special committee. 


The conference demonstrated the great value of contact between 
volcanologists, structural geologists, petrographers, geochemists, 
geophysiocists, physical chemists and astronomers. It was recommended 
that such contact be increasingly expanded and intensified. 


During the conference those present participated in field trips for 
familiarization with the various voloanological formations of Armenia. 


~ 1 
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The oonferenve vurmarkod the following wv the basio direotions in 
voleunoloyical ragouroh: tho study of the lawo of development of prosont- 
duy and anctent vulouniam in the USSR, the discovery of the laws of 
formation ond areul distribution of minoraly agnociated with vulsanioms 
clarification of the Barth's geothermal regime and ways to make practical 
uso of deep heats rogoarch in the fleld of prodiction of volcanic 
eruptions and volcano] oyical regionalization for the purpose of warning 
tho population of threatening dunver; the study of vulcanism oan a 
planetary and cosmic phenomenon, especially vulounlom on the Moon and 
planots. 


For a disoussion of the individual problems of volcanology it was 
decided to hold spooial symposia on an annual basis. The next volcan- : 
ologivul sconferenos is panned for 1963 in Petropavlovsk-on-Kamchatka. 
("Important Problems of Volounology', by Professor V. I. Vlodavets, 
Vestnik Akademii Nauk, Noe 1, pp. 106-108) 


Academician Bardin Reviews the Accomplishments of the International 
Geophysical Year 


In a nine~page urtiole appearing in the January 1960 issue of the 
Vestnik of the Academy of Sciences of the USSR, Academician I. P. Bardin 
presents an impressive enumeration of the acocmplishments of the IGY 
between 1 July 1957 and 31 December 1959. 


“There is no doubt", he states, "that the IG! 
significance in both scientific and organizational respects. 
opened new horizons in the various fields of geophysics and allied 
disciplines and has brought many branches of science closer together 
by the setting of common goals. It has yielded a series of unexpedted 
discoveries ond basically changed many ideas that had prevailed two 
or three years earlier". 


"The conclusions which are being drawn from even the first pre- 
liminary scientific results of the IGY, decidedly demand that the system 
of daily geophysical observations organized in connection with the IGY 
be maintained and brought into correspondence with the new tasks standing 
before the field of geophysics". 


"Despite the fact that the processing and refinement of IGY data 
is still far from completed, we have already received many interesting 
results of great theoretical and practical significance". CPYRGHF 


Bardin then runs down a checklist of the important discoveries of 
the IGY period, such as: the discovery of belts of charge particles, 
“magnetic traps", around the Barth; the use of artificial earth 
satellites and rockets in conjunction with earth stations and obser-= 
vatories for the determination of characteristics of the upper 
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atmosphere; rasuvarch on the Sunto ultraviolet and Koontgen radiation: 
investigation of the ooncentrution of motesorio matter in spaces otudy 
of atmoophorio whistlors; obuervutiono of zodiacal light; examination 
of mioropuluyations of the Earth's magnetio field and oarth ourrenio. 
Such reseurch, he points out, han already enabled us to make some wide 
generalizations about tho structure, composition and ovolution of the 
Earth, 


Burdin then points out a nwnbor of other accomplishments in the 
fields of atmospheric phyaios, goomagnetinu, oceanography, Arotio and 
Antarotio research, meteorology, glaciology, seismology, eto. 


"In the Soviet Union", he adds, "16 government departments and 
90 scientifio institutions and colleges partioipated in this research, 
Their activity has been coordinated and controlled by the Soviet 
Committee of the International Geophysical fear". 


"Our primary concern", he continues, "should now be the preservation 
and utilization of o11 the data acyuired by the intense and seif-~ 
sacrificing work of many thousands of geophysicists during the period 
of the IGY. The receipt of such a quantity of varied data is without 
precedent. The analysis and generalization of these data will require 
many years of work and close international scientific cooperation". 


"One of the world centers for the collection, storage and 
dissomination of IGY data is situated in Moscow. It consists of two 
subcenters. One of them is for data of a complex of electromagneti 
phenomena, while the other is for data on meteorology, longitude and 
latitude, glaciology, ocvanography, seismology, gravimetry and radiation". 


"These subcenters have the microfilming and photocopying facilities 
and computers necessary for the duplication and computation of the data 
received. The world centers are obligated to send vopies of observational 
data at the request of scientists of other IGY participating countries", 


"The world center provides conditions for the familiarization of 
Soviet and visiting foreign scientists with the whole range of 
observational data received from IGY participating countries. These 
data appear on hundreds of kilometers of film and in millions of tables". 


"The center not only handles the exchange of primary data, but the 
exchange of publications as well. Soviet IGY publications are sent to 
more than 200 addressees in 60 countries; the publications of other 
countries are received in exchange. In 1959, for example, more than 
400 titles from 30 countries were raceived. The IGY, moreover, has 
facilitated the establishment of close contacts between Soviet scientists 
and the scientists of other countries", 


CPYRGHT 
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"It 46 now eceontinl to maintain at stations, in observatories and 
on expeditions that level of observations that was attained in 1959. 
It io necessary to dovote spacial attention to tho successful scomplation 
of the complex work of the IGY. We cannot forget the oad experienco of 
tho Second International Polar Year (1932-1933), when insufficient 
attention was dcvoted to this stage for a nunber of reasons and the 


immense expenditures on observations proved to have been to a oonsider-~ 
able extent in vain". 


value of 10Y data their publdbatdc ty b 
"The Great Success of International Cooperation by Eoientiste” , Bed CPYRGHT 
Academioian I. P. Bardin, Vestnik, Akademii Nauk SSSR, No. 15 19 60, 


PP 13-21) 
B Insti 8 Radioactiv 


An article in the Bast German newspaper Der Morgen of 20 February 
discusses the alleged inorease in radivactive contamination as a result 
of nuclear tests conducted by the West. The article states that the 
Bast German Institute for Researoh on Dust and Radioactive Suspended 
Matter (Institut fuer Staubforschung und radicaktive Schvebstoffe), 
located in Berlin-Friedrichshagen, hase been measuring radioactive 
fallout since 1956 in cooperation with the Meteorological and Hydro- 
logical Service. ("We Are Not Poverless Against Radioactive Rain," by 
Major Guenter Husoheks Berlin, Der Morgen, 20 Feb 60, p 2) 


II. ROCKEYS AND ARTIFICIAL EARTH SATELLITES 


Soviet. Writer Reviews Soviet Scientific Advances in Outer Space 


Writing in the popular Soviet publication Nauka i Zhizn', B. Danilin 
presents a brief review of Soviet accomplishments in outer space. The 
list of accomplishments is impressive but sketchy, and the list contains 
nothing not reported many times elsewhere in great detail. The title 
of the article "On the Eve of New Discoveries" suggests that the author 
will prognosticate futvore Soviet developments, but he essentially limits 
himself to expressions of buoyant optimism and confidence in Soviet 
leadership in this field. ("On the Eve of New Discoveries", by 
B. Danilin, Nauka i Zhizn', No. 2, 1960, p. 10) 


- 4 a 
Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7 


ITI. UPFER ATMOS VIHERE 


Study of Comats and Motoory Uxpanding in the USSR 


The following is the full text of a recent report on expanding 
Sadet interest in the study of comets and meteors: 


The study of meteorls matter is presently taking on considerable 
practical interest in connection with the rapid progress in mastering 
. Outer space. The use of instruments carried beyond the limite of the 
Barth (in artifioial earth satellites, rockets and other vehioles) 
for the study of meteorio matter is opening up completely new prospects 
in this field. 


At a plenary session of the Commission on Comets and Meteors held 
in Khar'kov on 25-28 September 1959 a signifisant part of the reports 
and papers delivered were devoted to the results of observations of 
meteors in the period 19571959. During these years there has been a 
sharp increase in the level of Soviet meteor astronomy. The establish- 
ment and activation of radar equipment (at Tomsk, Khar'kov and Kazan! ) 
made it possible to conduct observations of meteoric activity as 
inoluded in the program of the International Geophysical Year. 
Effective photographic equipment was also designed and built (at 
Odessa and Stalinabad). High-quality photographs of meteors were 
made at a number of meteor stations; their processing yielded important 
data concerning the atmosphere in the meteor zone. Several astronomical 
observatories and stations (Ashkhabad, Kiyev, Stalinabad, Simferopol') 
successfully carried out a program of visual observations of meteors. 


Reports devoted to the interpretation of observational data 
included situdies of problems dealing with the distribution of meteor 
reflections by time, photometric problems dealing with meteors, the 
structure of meteoric showers by radio observations, the drift and 
diffusion of meteor trails, the density of meteoric matter, the 
determination of the form of radar lobes, and others. 


In discussing the results of observations of recent large comets 
(Institute of Astrophysics of the Academy of Soiences of the Tadzhik SSR) 
it was pointed out that large instruments are needed for such observa- 
tions. 


The plenary session worked out recommendations for the future 
development of meteor and somet astronomy in the Soviet Union. 


Among the concrete measures recommended by the plenary session 
were: the organization of a permanent radar patrolling of meteoric 
activity (at Kiyev, Kazan’, Tomsk, Irkutsk, Stalinabad), the develope 
ment of a new method and radio equipment (at Khar'kov, Tomsk, Kazan', 


CPYRGHT 
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Odessa, Ashkhubad) und the use of modern conputora for the procersing 


of obvervations.| It was pointed out that mateor utations should be 
equipped with suporsonsitive cameruo. ‘The need was recognized for the 
Clove coordination of all kinds of ragearch accomplished in outer 


Space. ac commended that this coordinution rosponsibility be 
delegated to tho|/Institute of Applied Geophysics of the Academy of 
Soiences of the YSSR. 


Study of Comots and Meteors," by I. T. Zotkin, 
Vestnik Akademii Nauk SSSR, No. 1, January 1960, p. 96) 


Study on the Energy Distribution in the Spectrum of the Counterglow 


The results of the first attempt of studying the continuous 
spectrum of the counterglow are contained in an article in a Soviet 
solentific periodical, The observations were made in the spectral 
region from 4,200 to 6,520 & with a high power nebular spectrograph at 
an altitude of 3,000 meters near Alma~Ata (43 8). The energy 
distribution of the counterglow for 4 nights was obtained. The 
contrast of the continuous spectrum of the counterglow at antihelion 
dn relation to the sky background is 12%, the mean for 4 nights and 
all wavelengths. This contrast varies strongly from night to night 
and possibly with wavelength. Thus, the contrast almost equalled 
zero on one night but 5 days later, when an aurorse was seen the first 
half of the night, the contrast was on the average 20%. A comparison 
of the energy distribution near the antihelion with that in the 
Spectrum of Zodiacal light showed that on the average, the energy 
distribution in the spectrum of the counterglow was very close to that 
in Zodiacal light at a distance of 40° from the sun and consisted of 
about 8.5% of the latter. 


In the 453004 ,400 g region an excess emission of unknown origin 
was found. Values of the absolute spectral brightness of the counter- 
glow which are given were found by reference to a standard radioactive 
luminofor recorded simultaneously by the spectrograph. ("Energy 
Distribution in the Spectrum of the Counterglow," by No N. Pariyskiy 
and L. M. Gindilis, State Astronomical Institute.imeni P. K. Shternberg, 
Institute of the Physics of the Earth Academy of Sciences USSR; Moscow, 
Astronomicheskiy Zhurnal, Vol 36, No 6, November~December 1959, 
pages 1078-1090 


New Planetarium jn Caucasus 


The first planetarium in the northern Caucasus has been set up in 
Pyatigorsk. It was created with the aid of workers from the Moscow 
Planetarium. (In a Few Lines''s Moscow, 2 March 1960, p 6) 
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New Book on Pluneta 


A. new book, Efemeridy malykh planot na 1960 4. (Ephemerides of 
Small Planets for 1960), has been issued by the Inntitute of Thooretioal 
Astronomy, Moscow~Leningrad. 


The book contains the elements of 1630 sma’) planets; the 
opposition dates of the plancto; the ephemerides of 1234 planets whose 
oppositions for tho most part take place in 19603 the ephemerides for 
physioal observations of bright planets; and tables describing the 
state of observations on 1 January 1959. (“New Books;" Vestnik 
Akademii Nauk SSSR, No 1, January 1960, p 129). 


Observations of Pavipherai Sun Spots in the Haiona to Haeit,_ Balmez Lines 
Ee rE OER peas nn ess noses ae PO OL Oe 


Recently A. B. Severny and V. Bumba [everny, A. B. and V. Bumba, 
On the penetration of solar magnetic fields into the chromosphera. 
The Observatory Vol 78, 1958, page 33/ and W. Mattig /Mattig, We 
Observations of peripheral sun spots in Hee. Naturwissensohaften 
(Natural Soiences.) Vol 45, 1958, page 104/ observed independently of 
each other that in the spectrograms of peripheral sun spots these are 
shifted toward the sun's periphery within the core of the hydrogen line 
H & in comparison with the adjacent continuum. Sinoe the cores of 
strong Fraunhofer~Lines are formed at greater heights (chromor ‘here) 
than the surrounding continuum (photosphere), such a "peripherei shift" 
of the sun spots is understandable. This, of course, is also true for 
the undisturbed layers of the sun's atmosphere, but cannot’ be observed 
directly geometrically since the undisturbed atmosp:ere does not 
possess any discreet points which reveal themselves at the periphery 
during the projection effoct. The height of the absorbing layer in 
the center of Hoe is given as 2000 km [Severny, A, B. and V. Bumba, 
ibid/ or 1700 km /Mattig, W., ibid 7, This"height is considerably 
smaller than that in_the undisturbed atmosphere, for which C. de Jager 
gives 3500-5000 kn ficger, C. de, The interpretation of hyérogen 
Spectroheliograms. Bull. Astr. Inst. Netherlands Vol 13, 1957, 
page 133/. C. de Jager caloulated the mean emission heights of the 
Balmer Lines Hoc toH Jf from chromosphere modeis. Inversely, 
assertions concerning several conditional parameters in the 
ohromospheric layers of the sun spots may now be made from the 
determination of the formation heights. After it had been determined 
that the "peripheral shift" occurs in all Balmer Lines, observations 
of peripheral sun spots in the Balmer Lines Ha to HS were carried 
out on the Einstein Tower in the summer of 1958. 


The spectrograms of the sun spots were recorded in the 4th, 5th 
and 6th order of the Leningrad grating /Mattig, W. and E. H. Schroter, 
Test results on a high light-intensity diffraction grating with 
"plaze"-action.e Optik (Optios) Vol 16, 1959, page 339 Mitt. Astrophys. 
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Ob. Potadua (loporto of the Astrophysicul Observatory, Potsdam) No 167 
4.0., With high linear dispersion and high opectral resolving power. 
Illus. I shows us exaaplo the "poripheral ohift" in 1 @ . The moasuroe~ 
ment problem consisted of determining the pertinent difforence in ‘ho 
positions of the sun opot within a lino with respect to the surrounding 
continuum as a funotion of the wavelength. The "periphoral shift" ie 
usually less than 2000 kmy i.e. tho maximun shifts measured were about 
0.2 wm. Five sets of observations of four diferent large sun spots 
were measured. For eaoh of the_Balmer Lines curves are obtained which 
are Similur to those given jn Mattia, W. Observations of peripheral 
sun pets in He , ibid /, Table I indicates the mean valuen of the 
mean heights h* in the various lines and the mean wavelength differences 
AA. for half a shift (analogous to a half-value width in the case of 


linear contours). CPYRGHT 
Table I 


nt fing DA, £27 


2155 + 190 0.91 + 0.03 


1465 + 160 0.48 + 0.04 


1130 + 145 0639 + 0.0% 


815 + 115 0.32 + 0.04 


These observation.l results now permit assertions to be made, with 
certain assumptions, about two magnitudes which characterize the 
chromospuore above sun spots. For this purpose we reverse the process 
used by C. de Jayer ye ibid / for calculation of the mean emission 
heights of Balmer Lines. This should be a good first approximation for 
obtaining any information at all about the chromosphere of sun spots. 
We assume that the measured koight h* (A) in the chromosphere 
corresponds to the optical depth Cy = 1, i.e. 


oo 
J gq (nan m1. 


where k ,A is the wavelength-dependent absorption coefficient per om? . 
If we further assume that the cores of the Balmer Lines are expanded 
only as the result of thermal Doppler effect and turbulence, then the 
absorption coefficient will contain only the number of atoms in the 
second quantum state n, and the Doppler width MA p in addition to the 
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usurl atomic constunto. Here ny churacteritzes the maximum amount of 
“pectpharu: abit und SA, the wavelength dependence. Within the 
framework of the upproximated theory we can consider the solar atmos« 
phere as a plane parallel layor and oan neglest the fact that radiation 
from tho sun spoty also permeates through layers of the undisturbed 
atmosphere. From the maximum amounts of "periphoral ok in the 
centers of the four different Balmor Linos wo obtain _ 22(h) | ana 
4 


h 
from the ourve of "poripheral shift" as a function of A ithin the 
individual lines we obtain DA oh). Instead of AN» ye used 


4 0 “SAAD for physical interpretation. Thus we oan make separate 


assertions about no(h) and B oln). A height decrease of n, is 

obtained if h, is counted as positive toward the outoide. With 

h, «1000 km, log np = 563, at ho = 2500 km on tho other hand, 

log no = 3.6. The gradient o¢ = dinno is threughout greater 
a 


than in the undisturbed chromosphere. The value. E, determined from 
kinetic temperature and turbulence is on the average somewhere near 
12 km/s (ho = 1500 km) with u tendency to rise slowly towards greater 
heights. The thermal end turbulent components cannot be separated at 
first, so that no data could be given about the electron temperature. 
The zero point of the height szale (ho = 0) is based as usual on the. 
point at which the radial optical depth of continuous radiation is 
approximately ‘T= 0-005. 


A comparison of these spot data with those of the undisturbed 
ohromosphere is rendered diffioult by two oircumstanoces. Data about 
no(h) for the undisturbed chromosphere differ among the various authors 
up to two orders of magnitude (rastor 100); the geometric zero-point 
difference between spot and photosphere, 1.6. the geometric depression 
of the sun spote is not known. Therefore, qualitatively we will say 
cnly that n5(h) is ordinarily omaller than n5(h)s if the compariaon 
is made with the most probably chromosphere models; the same is also 
true for &*, From this it follows that even in the chromospherio 
layers T# T°. Since large sun spots are clearly recognizable on 
every speotroheliogram, this is to be expected. 


In closing we wish to make reference to an additional observational 
disclosure. The eun-spot spectra show the same shift towards the 
periphery in the metal lines as the Balmer Lines (illus 2). The shift 
amounts to several hundred up to a thousand kilometers. Obviousiy the 
cores of the metal lines form in the sun spots at greater heights than 
in the undisturbed atmosphere. This is understandeble qualitatively 
Binod in the case of neutral metals more atoms are available in the 
spots for absorption due to lesser ionization than in the undisturbed 
atmosphere. 

Received: 18 August 1959 
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CPYRGHT 
FIGURE APMiSNDIX 


Figure 1, Sovetrum of a peripheral wun opot at A = 4861 R with 
"periphoral shift" dn lg 


Figure 2. Speotrum ot u peripheral sun spot ut A = 4338 R with 
"neriphoral shit't" in the metal linos. 


("Observations of Perephorul Sun Spots jn the Haiphe tO Hyer, Balmor 
Lines," W. Muttiy, Monataberichte der Deutschen Tiatonie er 
Wissenschaften zu Berlin, Vol 1, No 12, 1959, pp 723-727) 


Experimental Invootigationsa on tho Tlluminition of Interplanetary 
Matter 


General Problom Presentation 


Consider a cloud of reflecting 5mall particles floating in space 
and illuminuted by pexnllol lisht. If it io sufficiently far romoved 
from us and of roasonanle expanse, it will appear star shaped and its 
total brightness I cun be oastly determined photometrically. This 
case is realized in yeneral in the heads of coretso. The brightness H 
can be represented by the followin;; equations 


Ios N+ A 1 
Bet 9 (a) (1) 
wheret 
N nuaber of purticles 
A reflectivity of an individual particle (albedo) 
r distance cloud-sun 
& distance cloud-9urth see 
Q . phase angle = 180° -X9 2 scattering angle) Figure 1 
ce(Q phase function 


wd) scattering function 


In this eyuation the relationgiips between brightness H and the values 
N, 4, r and& are easily seci.. These values generally represent 
physical or goomevrical coefficients of measure, known in nature oi! 
which can be determined. rend 4 sre subject to the cquare of the 
distance law. In contrast, the function 7) (XZ) or y (3) is 
completely unknown. 


If we are dealing with a particle cloud of large extension, in 
which possibly our earth is enclosed, it will no longer appear star 
Shapod to us, but instend as a luminous surface of considerable 


“40-3 
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expansion in the sky. This case ia realized in the phenonsn of the 
sodiaca ight. 


Photometrio observation in this oase provides us with an entire 
series of brightness points Hy, Hoy coy B, Over the surface of the 
oloud (figure 2). 


Zach brightness point io the integrated light of the cloud along 
& omall visual angle whose size depends on the observation instrument. 
These points are combined into isophotos in order to desoribe photo~ 
metrically the total appearance of the cloud. 


The brightness of one euch point H, ie obtained from the 
following equatians 


Ax 
H. a x2 en) (a aa. (2) 


Since ema’.l surface brightnessen are involved in the observation, 
the value A no longer enters into the square of the distance law. 
¥ is a constant. 


Brightness H, must be split up rurthermore into .an unpolarised and 
polarised component, sizice a part of the light 4s supposedly polarised. . 


It ie seen that in these equations the phase curve q a) enters 
decisively into the result. Astrophysicists are making effort. to 
determine the true spatial and physical preperties of these inter- 
planetary formations from the photesetrioc observations of comets and | 
sodiacal light. The main attenpt is to determine the density functien . 
f(r) and the particle size a. The latter does not ocour jn our 
equations, but ie included in the phase function (2) wateh 
essentially d«rends on particle sise. 


With respect to this phase funotien there are available te us in 
the case of large particles the classical phase laws of Lambert and 
Lommel-Seeliger about diffuse reflection and the moon phase curve, 
In addition to these we must consider the scattering functions of very 
gmall spherical particles in accordance with Mie and others,. and 
finally the scattering law according to Rayleigh and Gans. The 
repertory of these scattering functions is fully insufficient however, 
since in part they have been calculated only incompletely and since 
furthermore it appears questionable whether in practice they should 
be considered for irregularly shaped bodies. Hitherto, in caloniations 
one proceeded by using the Rayleigh scattering function for particles — 
of the grder of magnitude a 107° om, Mie's scattering function for 
a= 10-9 to 1074 cm, and one of the classical phase laws for a >1074 Clo 
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The neod c2iveos to goin dnodyht experiauntally dato the optieni 
behavior or the phase function of such particles at Lt would oome into 
consideration for interplanetary upas. 


Por vevornl yenry wo huve carried out euch experimento in Jonneverg 
with tho aim of datermining the phave ourves of these particles 
individually av woll au du a group, to investigate tho polarizability as 
u function of tho phuyo anglo and to dotermine the absolute roefloctivity. 


These physioul deturminanto cen quite generally be denoted as ti. 
Optical materiul conutunts of the materials under oxamination. 


In thene oxperiuenty threo differant test groups wore formed 
dependin, upon particlo sizy. 


Grout I, Purtiole Diumetors 10° to 101 cm, 


For this group a number of meteorites were available, whioh were 
largely plucod at our disposal by irinov through the State Meteorite 
Committoe of the USSR Academy of Sciences, A total of 14 stony 
meteorites and 3 iron meteorites were examined photometrically. The 
Stony meteoritey were fragments without a baked crust se that the 
surfaces should correspond to the interplanetary state. Among the 
iron neteorites was a piece from the meteorite fall of Siohote Alin, 
which on impaot obviously had been splintered off as a fragment, had 
remained in dry loess soil until ite discovery and had thus remained 
protected from atmospheric influences. Its dull, metallio glossy and 
pitted surface should also correspond to the interplanetary state. 


The pisces weru rotated during measurement in order to form optical 
mean values concerning various surface elements. Observations of small 
planets roint +o the fact that the interplanetary bodies also rotate. 
The rotationul velocity in the experiment (660 revolutions per minute) 
was adjusted to the time constant of the photoelectric measuring 
apparatus. 


Illumination occurred in parallel light and measurement of the 
reflected total light was undertaken with an electron multiplier 1 P 21. 
Polaroid filters and color filters permitted determination of the 
polarized component and observation in various spectral ranges. The 
phase angles could be varied between 6° and 173°. 


Figures 3 and 4 show typical phase curves for a stony meteorite and 
an iron meteorite. One recognizes that these curves deviate considerably 
from the Lambert ourve and that in the case of stony meteorites the 
influence of diffraction modifies the curves quite considerably, starting 
with phase angles of 140°, despite the fact that very large bodies are 
involved. The cause is to be found in the marginal profile of the 
bodies, whose numerous tiny jegs act as deffraction centers at large phase 


angles. 
- 12 = 
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Figures 5 and 6 show typical polarization ourves for dron und 
stony mete ritey. It oon be saon that at the maximum tho polnrizad 
light componont oan uttain u value up to 50%. From the size of the 
ungle of maximum polurization the refractive index of the reflecting 


ourfuce can be detarmined ucoording to Brewoter's law. 


The ubsolute roflection cooffioionts of soveral motooritos in 
two wavelongth ranged arv indicated in Table I, Thoy wore obtained 
v,. photometrio extension to a copper plate frevhly vaporized with 
wugnesium oxide, whose absolute reflection cooffioiont was deter~ 
mined directly by the classical method of Lambert [Schoenberg, Be 
Theoretical photomotry. Handb. d. Astrophysik (Handbook of 
Astrophysics) Vol II, first half, Fundamentals of Astrophysics, 


cpypia pert: 1929, Page 56./ 
Table I 


Absolute Refleotion Coefficients of Rotating Meteorites ay Well ao of 


Magnesium Oxide and Alabastrite 


Reflection ooefficient 
Minoral 


Magnesium oxide 
Alabastrite 
Meteorite Norton County 


Meteorite Nikolskoje-Padenje 

Meteorite Sichote Alin 0.104-0.192 
Meteorite Saratow 0.135 
Meteorite Kunaschak 0.120 
Meteorite Perwomaiskij-Posjelok 0.2175 
Meteorite Orlowh:a 0.049 
Meteorite Sevrukovo 0,021 


It should be noted that the reflection coefficients are partly extremely 


Reflestion 
soeffioient 


0.984 
0.719 
0.242 
0.203 
0.114-0.200 
0.152 
0.141 
0.138 
0.060 
0.039 


small. That of the iron meteorite of Sichote Alin, too, is small. 


Group II, Particle Diameter a 107° om 


The method and results of this investigation have already been 
published in detail so that reference should be made to the pertinent 


publications fRichter, N. in cooperation with W. Oberender and D. Wallis, 


Experimental investigations on the illumination of dust-shaped clouds. 


ist Part: Coarse particles. Verltff. Sternw, Sonneber 


(Publications 


of the Sonneberg Observatory) Yol 12, No 6, 19563; Richter, N. 
Experimental investigations concerning the illumination of clouds of 
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roflosting purtiolos, Memoirus Soo. R. So, Liogze (Memotre cf the 
Koyul Soientific Soodoty of Liege) Ath Sorden, Vol XV, Faoo. 1, 1955, 
Page 80/7. It should bo noted that the purtiolos at uny given time 
wero oboerved flouting free {n apnea. Figure 7 shows a specific 
phase curve of u motallio and a dioloctric particle ouch and in 
figure 8 the corresponding polurizution curves. 


Group III, Fino Dusto, Purtiolo Dinmotor a 221074 om 


The experimental procedure way solved by placing the entire 
dlluminetion appuratus in a nourly cloved chombor in which the dusta 
(curbonyle-dron drops or powdered quartz type Frochen 200) filled the 
entire chamber by floating in a vory fine dilution. By removal of 
konimeter samplos it way pousiblg to control accurately the numbor 
und eize of the particles por cm?. Through u narrow window the 
illuminated dust bundle wad mousured at difforont phase angles using 
u photoelectric photometer in tho photomotor room. The measurements 
wore reduced in accordance with specific geometrical ratios conditioned 
by the experimontal got up. Tho setup permitted meaouroments in a 
phase-angle range of 6.5° to 170°. 


The results ure shown in Figures 9 and 10, in which for comparison 
suke typical phase curves from the two other particle groups have been 
recorded. One recognizes the quite significant dependence of these 
phase curves on partiole size, especially for metallio particles. For 
better comparison, an intensity of 1 for phase angle 0° was used for 
ull curves. 


Figure 11 shows the corresponding polarization ourves for different 
particle types. It cun be seen that at the maximum a considerable 
polarization of 15-20% still exists and that the polorization maximum 
has moved toward smaller angles near the 90° phase angle. Furthermore 
for metullio particles the polarization curve is still asymmetrical 
whereas for dielectric particles it has become nearly symmetrical. The 
final conclusions to be drawn from these experiments should indicate 
that in the interpretation of photomotric observations of interplanetary 
particle clouds, classical phase laws should under no circumstances be 
counted upon, ond thut clready for the coarse particles a considerable 
influence of diffraction «t phase anglen from 120° to 130° must be 
expected. For metallic particles of order of magnitude 1074 om the 
phase curve has & secondary maximum as is also found in corresponding 
phase curves accordin, to Mie theory. 


Even small purticles of the order of magnitude of 107% om can 
produce considerable polurization of the reflected light, so that in 


explaining observed polarization degrees of interplanetary matter one 
is not forced into using scattering of free electrons. 


= 14 
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Graduate-Physiodiot Borngen made a substuntinl contribution in tho 
performance und reduction of those oxporimonts. 


The results presated here in abbreviuted form will be publishod in 


detoil in the Vorlffentlichungon dor Stornwarte Somneborg (Publications 
of the Sonnoborg abe vatoEy. 


Receivods 28 August 1959 


FIGURE APPENDIX 


Figure 3. Phuse ourve of ao stony meteorite for mixed and polarized 
light, compared with the phase ourvo by Lanbert 


Figure 4. Phase ourve of an iron meteorite 


Pigure 5. Dependence of polurization on phase angle for an iron 
meteorite 


Figure 6. Dependence of polarization on phase angle for stony 
neteorites. 
1. Moteorite from Kunashak 
2. Meteorite from Saratov 
3. Meteorite from Norton County 
4- Meteorite from Zhovtnevii-Hutor 
5. Meteorite from Simmern 


Pigure 7. Specifio phage curves of dielectric and metallic particles 
of size 107° om 


Pigure 8. Dependence of polarization on phase angle for metallic and 
various dieleotric particles of size 107° om 


Figure 9. Dependence of phase curves on particle size for dielectric 
particles. 


Figure 10. Dependence of phase curves on particle size for metallic 
particles 


Figure 11. Dopeadencd of polarization on phase angle for particles of 
size 107% om 


( "Experimental Investigations on the Illumination of Interplanetary 
Matter," N. Richter, Monatsbereichte der Deutschen Akademie der 
Wissenschaften zu Berlin, Vol 1, No 12, 1959, pp 727-737) 


46s 
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Rod Shift und Limb Bffoot in the Solar Speotrum 


Efforts on the part of astrophyoioists to prove the red shift, 
AA/ = 2.129107° in the solur spectrum, as demanded by tho general 
theory of relativity, huvo rocoived new impulces during the last few 
yeuro uf «a result of observations as woll ao from theoretical consider~ 
ations. It is known thut the older series of observations made at 
Mt. Wilvon Observatory, Allegnony Observutory and the Bureau of 
Stondurdo huvo yielded differenoer betwoen the rolativiotio and 
obparved rad olift; but only tho newor onreful serios of moasurenents 
made ia Cxford /adan, H. G. Intorforomotrioc measurements of wuve- 
lengthy. V. Monthly loticos of Re i.i3. Vol 118, 1958, Yage 61; see 
oitutions listed thoro for the earlier papers I-IV/ have guaranteed 
the depandeuos of the obsorved red shift on the distance of the 
mounuring alte from the center of the solar diso, i.e, the so-culled 
"Limbeotfect" of rod shift, und huve ut the same time dindiosted a 
dependence of rod sift, mousured in the spootrum of the solar center, 
on line intensity. The oxplunution of this finding is possible 
within the fremowork of oxisting colar physics, os the author hus 
ohown /Schrgter, B, H. On tho explanation of the red shift and the 
cantur-poriphery variation of Fraunhofer lines considering temperature 
vuriutions of the solar atmosphere. Z. F. Astyophysik (Journal of 
Astrophysics) Vol 41, 1957, Paye 141 = Mitt. satrenne Obs. Potsdam 
(Reports of the Potsdam astrophysicul Observatory No 50 and "The 
Cursent St:te of Proof of Relativistic Red Shift". Die Sterne 
ae Vol 32, 1956, Paya 140 = Mitteil. Astrophys. Obs. Potad 
Reports of the Potsdam Astrophysical Secreaey) No 51/; if one 
accepts the existence of relativistio red shift and considers the 
aotion of tke Doppler effects which are coupled to the solar granulations 
in order to explain the observed differences and t'ieir behavior. In 
contrast to tiis, B. F. Freundlich feels obligated to hypothesize a new 
physical slumentary process, in which he yuestions the existence of 
relativistic red shift [Freundlich, BE. F. and E, G. Forbes. On the 
red shift cf the soler lines. Ann. d'istrophys. (Annals of Astrophysics) 
Yel 19, 195%, Foges 103 ard 2157. 


Newer observurtions and especially the explanatory efforts by 
B. Wl. Schroter (ibta) cud B. FP. Prowndlich (ibid) raise the following 
yvestions, arewars to which ure urgently sought by current new 
observitioas. Those yuestions are as followa: What is the accurate 
tehavior of the "limb effect" of metal lines of averuge intensity as 
measured by MN. G. Adem (ibid) at the outernost periphery of the sun? 
Bspecdally: is the relativistic value uctually reached for sin 9 = 1.00 
or is it ever excaeded? Do the form and emount of the "limb effect" 
display a dependence on the observed line type, as it is reyuired e.g. 
in Schriter, E. i. (ibid), or are both magnivudes independent of line 
type, as believed by E. F. Freundlich and &. G, Forbes (ibid)? What 


~ 16 ~ 
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do the form of the thooretioally atdipulated {Sonrotor, BE. Ne ibid/ and 
hitherto ompdirioully only uncertuinly substantiated dependence of red 
shift obsorved in tho spoutrum of the volar center, on line intensity? 
In Spring 1959 tho author was able to tomporarily conolude an observation 
program begun in cummer 1950 at the Einstein Tower in Potsdam, whioh as 
bused on these «uosticns, falls into threo series of observations. 

“ven though the ovaluntion of these observations has not been conoluded 
finally, the impartunce und singulurity of the first results oocasions 

uy to publish them prior to the eventual conclusion of the work. 


Observation series a concerns the last question about the dependence 
of red shift on line intensity and encompasses the interferometric 
(Fabry-Perot referunce standard with 5=mm plate separation in front of 

the slit of the lorge spoctrograph of the Einstein tower) connection 
of the wavelengths of about 100 solar absorption lines to 15 secondary 
standards in the speotrum of neon and krypton in the wavelength range 
A 6080 to 6600 2. Two discharge lamps tie 20, Kr 66) were used as 
Standard light sources, which were lent the author by E. Engelhard of 
the Physical-Tochnioal Federal Laboratory Braunschweig together with 
a compilation of wavelengths carefully measured by him (see also 
Transactions of the International Astronomioal Union: Reports of the 
Commission, Vol 14. 1955 and 1958). Reduction of the measurements 
ocourred in accordance with the method indicated by K. W. Meissner 
[Meiserer, K. W. Intorforence Spectroscopy I. J, Optio Soo. Amer. 
Vol 31, 1941, Page 4057. Thus far, absolute wavelengths in the solar 
spectrum were determined for 36 FeI-lines, The necessary determination 
of absolute wavelengths in the corrasponding laboratory light source 
reyuired for derivation of the red shift, shall be undertaken in 
accordance with the recommendations made in Transactions of the 


ae eae 


Observation series b determined for the investigation of the limb- 
effect of average-intensity metal lines, consists of 24 spectrograms 
in the wavelength ranges A 6287-6337 & and A 6471-6529 : By 
means of the large grating spectrograph four spectra of different sun 
points were recorded in the 4th order on each plate [see Mattig, W. 
and BE. H. Sohréter. Test results on a high intensity diffraction 
grating with "blaze" action. Optik eel! Vol 16, 1959, Page 
339 = Mitt. Astrophys. Obs. Potsdam (Reports of the Potsdam Astro- 
physical Laboratory) No 76/, without touching the photographic plate 
between individual exposures. Two of these spectra originate from the 
soiar center, the third encompasses the range from r/r, = 0.57 to 


AT = 
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r/re = 0.62, wherens the fourth spootrum contains the outermost solar 
periphery of r/rg « 0.79 to xr/rq = 1.02. The spectrograph slit was 
placed radially to the solar periphery and parallel to tho polar diameter 
of the oun. A special arrangement permitted acourate oortrol of the 
solar pioture follow-up. The interferometrically determined wavelengths 
of solar and terrestrial lines served to derive the dispersion curves 
for each plate; the terrestrial lines which ocourred were used as 
reforenoe lines to meapure the limb effect. Originally blackened 
spectrograms hitherto common were not used in measurement, but invtead 
the "eyuidensites" of the solar lines. The equidens‘tes are photo- 
graphically produced very narrow ourves_of constant blackening, which 
are recommended by E. Lau and W. Krug /4au, B. and W. Krug. "Eyuidensi- 
tometry". Berlin, Akademie Verlag, 1957/ for meagurement of photographic 
detail and which had already been used onoe with good results by the 
author /Schroter, 5. H. Chromospherio structures in Balmer lines. 

Z._f, Astrophys. (Journal of Astrophysics) Vol 45, 1958, Page 66 = Mitt. 
Astro Obs, Pots (Reports of the Potsdam Astrophysical OLservatory) 
No « The application of eyuidensitometry to our spectrograms 
simultaneously permits a much more acourate determination of the exact 
position of the solar periphery from the center-periphery variation of 
the continuum according to a semi-photometrio method than visual estimates 
had heretofore permitted. The material permits derivation of the limb 
effect for 30 average-intensity metal lines. For 9 lines reductions 
have been completed at this time. The recordings of observation series 
o which serves to investigate the limb effect of strong Fraunhofer lines, 
are analogous to those of seriss b with only one significant alteration, 
This alteration consisted of exposing only a small part of the photo- 
graphio plate to lighting from the solar speotrum. On the unblaockened 
part of the plate one or more emission lines of a suitable standard light 
source were depicted by means of the same optical structure (without 
touching the plate). These emission lines served simultaneously as 
wavelength standards and as reference lines from which the limb effeot 
of the solar line was measured. This method then permits simultaneous 
production and measurement in one operation of the eyuidensites of the 
emission lines and of the solar absorption lines. It is lear that with 
the large characteristic width of the strong Fraunhofer 1ines 

(0.5 & to 1 A°) determination of the limb effect with the required 
accuracy of 1-2 m & was made possible only by the use of the equi- 
densites. The observation program o encompasses at this time only the 
two Na D -lines and the Caeline 4227; additional observations of the 
Mg-triplet and several strong Fe-lines are in preparation. 


Results 
Since at this time, as already mentioned, our own laboratory wave= 


lengths for the 36 Fe-lines are not yet available, we have compared 
their absolute wavelengths in the solar spectrum with those values 


= 18 « 
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published in the ransouotions of tho Intornntional Aotronomionl Union 
1955, Tublo 1 and 2, Tago 219. owover, correctionu had to be applied to 
the latter values boouuve of tho transition from are in "otundard oir 
conditions" to low-pressure or vucnum aro, which wero derived in the 
dime nianner ao done ourlior by I. D, Babcock /Bubcock, Il. D. The 

effect of preuoure on the spectrum of the iron arc. Antrophys. J. 

Vol 67, 1928, Iago 2407 (sea also Illus. 2 in Stanloy, R. W. ond G. H. 
Dieke, ibid) by comparison of the torm values from tho tables in 
Trangiuctions of the Intornationul .istronomiool Unions Reports of the 
voimisuion, Vol 14, 1955 and 1958 (uir urc 1 atm.) and from the measure- 
ments in Stanley, Rk. W. and G. I. Dieke, ibid) (Fo-hollow cathode 
discharge). The rosult of comparing solar wavelengths with these 
laborutory wavelengths, i.e. the red shift of these 36 Fe-lines in the 
Spectrum of the solar oanter is shown in Illus. 1. We have plotted 
here the difference 6 = ralativistio - observed red shift as a function 
of the sooulled line intensity W/A (W = eyuivalent width inm&). A 
vurdation of difference OG with line intensity oun be recognized, 
although the soatter of individual points is very wreat, greuter than 

io to be expected from the meusuremont acouravy. If log W/A is chosen 
us vuriable, a linear representation is obtained: 


(1) Ofr - 10° » + 2.46 ~ 1.32 log (WA ° 10°) 


These results further show the nésessity of including the strong and 
strongest lines in these observations in order to establish this 
conformity with law over the entire range of line intensities realized 
in the solar spectrum. In this sense observation series & requires an 
expansion, 


The results of observation series b, i.e. the limb effect of nine 
average-intensity metal lines measured by us, are shown in Illus. 2, in 
which we have also plotted the older measured points by M. G. Adam (avia). 
We wish to refer to three new characteristics of our limb-effect curve. 
1. From cos «} = 1.0 to 0.8 a slight decrease in red shift occurs, 
which we must consider as real. 2. From cos = 0.6 to cos = 0.2 
the mexsurenents show a practically linear behavior (over cos . 

Dr. MN. G. dam kindly informed the author that her latest observations 
on 3 Fe-lines also indicate linear behavior), where at the exact solar 
periphery after easy extrapolation the red shift exceeds the value in 
the solar center by 8 to 10 m&. 3, Since these lines posses on the 
average ared shift of 6 m &% in the solar center, the (extrapolated) 
runge from cos 2 = 0.2 on, yields extrarelativistic red shifts. 


The result of observation series c is especially intormative: 


oe |: ae 
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The two Na Delines, except for small looal and irregular variations 
in wavelength, show no authentio limb effect, These local variations 
in wavelength, which we would like to attribute to the ohromospherio 
or photospherio Doppler effects (see Sohréter, E. H. Chromospherio 
structures in Balmer lines, ibid) have an avorage value of + 2 m & and 
therefore make it impossible to estublish an eventual very weak limb 
effect of the same value. 


The extension-emission lines Ne 5881.8950, Kr 5870.9127 and 
Kr 5879.9880 yielded the values: 


589.966 & and 5895.936 & 


for the absolite wavelengths of the two Na-lines in the spectrum of the 
solar senter. 


As known, the laboratory wavelengths of the two lines ares 
5869.954 2 and 5695.927 & 


so that on the average a red shift of = 11.5 m R follows. This is 
in good agreement with the relativistio value of 12.5 m A, especially 
if one considers the irregular variations of the solar wavelengths. 

To this result we wish to add that the measured equidensites of the two 
Na Delines corresponded to o relative intensity of about 20% of the 
continuum, so that our assertions are based on the internal cores of the 
two lines. 


The small extra-relativistio red shifts which resulted during the 
limb effect of the averoge-intensity lines at the outermost solar 
periphery, are difficult to explain on the basis of assumptions hitherto 
made from the standpoint of the theory advanced in Schréter, E. H. 

On the explanation of red shift ,.. ibid; the behavior of the Na Delines, 
on the other hand is entirely in accord with the author's predictions 
made in the above papes. 


Details ocncerning the interferometric apparatus, the measuring 
and reduction technique will be published in a comprehensive paper as 
soon as the reduction of the entire material is completed. 


Received: 31 August 1959 
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FIGURE Al PV DIX 


Figure 1. Dopendonce of difforance <5 votwoon rolntivistio and observed 
rod suift on lino intonoity W/r. * 10 (the curve scorrappondy 
to tho linear presentution in eyuasion (1) with log (w/7r » 106 
oo variable) 


Figure 2. Tha "limb effeot" of averuge-inteusity motul lines. Dark 
curve (with limits) = Potsdan meusuremonto of nine lines 
(with actual, uncertuinties); dashed ourve « extrapolation 
or interpolution of the measurements; * the older, inter~ 
forometrio mausured points by M. G. Adam with the actual 
wisertainties. 


("Red Shift and Limb Bffeot in the Solar Speotrum," H. H. Sohrter, 


Monatoberiohte der Doutsohen Akademia der Wissenschaften zu Berlin, 
Vol I, No 12, 1959, py 736=744) 


IV. OCEANOGRAPHY 


A Soviet Innovation for Deop Underwator Oceanographio Research 
Tho following is the complete text of a TASS dispatch of 


3 March 1960 reporting now equipment for underwater exploration, CPYRGHT 


"An underwater apparaths for research at great depths in the ocean 
-- a diving bell (batiskaf)) has been devised by the youthful Leningrad 
specialists M. Diomidov on@|A. Dmitriyev. This apparatus is designed 
for submergence to o depth|pf 114 Icilometers." 


"The apparatus is a me 
4 meters in diameter. The 
two researchers and sotent 


al oigar-shaped floater 17 meters long and 
bottom part is a spherioul chamber for holding 
io instruments. The walls of the sphere 

will be manufactured from gfoel alloy 15 em thick. During submergence 
the gusoline filling the floater will be compressed by the water. This 
will insure the even and slow submergence of the diving bell and will 
bring internal and external|pressure on the walls of the coigar-shaped 
floater into equilibrium; #hie will keep the apparatus from being 
orushed. | 


The diving bell designed by the Leningrad specialists is a freoly-- 
floating apparatus. It wi]} be connected to the ship by a telephone 
line. Two small eleotrio nig : 2 
in the water at any depth. 


Ors r Ot) De shabsie = 
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(‘Soviet Diving Bell", Pravda, 4 March 1960, p. 6) 
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Chinese Study of the Bottom of the Enot Ohina and Yellow Seu 


The folluving to tho Ruysinn obstract of un urtiole appearing in 
a Chinese ocoanoyrephic publication. Tho abstract was obviously 
written by o Chinose with inporfeot commend of Russian vocabulary ond 
composition. The English translation of the Russian abstract can there~ 
fore be accepted as accurate with somo limitations. Placenamos huve 
boen transliterated into English from the Rusodan. Tho original text 
contuines no map to assist in the identifioution of places mentioned. 
The Nationul Geographic Sootety 123,500,000 1953 map of the China 
Coust was consulted, but no immediate identifioation of the places 
mentioned has been nude. 


During the joint rescerch conducted by scientists of vhe China 
Feople's Republic and the USSR in the period between 31 December 1957 
and 17 Fobruary 1958 in the area of the East China Sea bottom samples 
were taken by use of an "Oker.n-50" bottom dredge. These samples were 
dispatched for analysis to the marine geology working group of the 
Institute of Oceanology. 


The marine geology group used the classification method developed 
by the Soviet marine geologist M. V. Klenov for the classification of 
the results of analysis; this method was used to make a preliminary 
compilation of a bottom map of the East China Sea and the southern 
part of the iellow Sea. 


The widespread marine bottom deposits of the Last China Sea and 
the southern part of the Yellow Sea are continental sediments. Jointly 
with this accumulation there is deposited material from the mainland of 
China of a mineral composition; part is material eroded from steep 
shores by the waves, but it is chiefly material carried into the sea by 
rivers. ‘he mouth of the Yangtze River is considered the boundary 
betweon the Bast Chine Sea and the Yellow Sea. 


To the north of the Yangtze River mouth the coastal zone of Tezyansu 
is broad, with a depth of approximately 20 m., often encountered on the 
sea bottom und sendy accumulations and shoals: Dasha, Baysha, Lansha, 
Pudzha, Tszindzha and others. These shoals are a great hindrance to 
navigation and a danger to ships. From this point northwurd along the 
coasts of the Shanturg Peninsula the shoal area becomes narrower, curves, 
and is replaced by rocky shores. Encountered in these sandy belts are 
scattered oinnamon-colored spots of clayey silt; from here eastward 
there are cinnsmon-colored spots which resuit from depositional 
material from the weinlend. From the sandy belt eastwurd, at a depth 
of 20 meters, there is a gradual change; there are silty-sandy places, 
yellow-grey to black in color. One black spot of clayey silt has been 
discovered on the eastern part of Tyankhyn Island; westward from this 
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point ther do u belt of olayoy o11t ut depths of 60 to GO m. Parallel 
to tho shore the bottom color is yvoy to yellow, tho fruction is wniforn 
wid very £inos; from tho waotern part of Chinshantao southwurd, to 
Tyankhyn Islund, it becomes deeper. ‘o the north of the ust China 

wa wid in that part of the sea to the eunt of the mouth of the Yangtze 
Nivor, tho clayey silt is almost uniform. In this region thero ure silty 
volts of bluok and dirk yroy color, uniform in size and contuining «4 
vidall unowit of sund; in the vioinity of the oustern part of Tozyaoch- 
zhouwan the allty belt passes into the sandy silt bed of thut region, 


To tho south of the Yangtze, that is, in the region of the East 
Dhinu bec, the water io deeper, the bottom is siltier ond farther from 
the shore the bottom is sandy. Near the mouth of the Chentantszyan and 
te the north of the Yungtze River the sea bottom is sandy, but nesr tho 
mouth of the Usunkao there are shoals: Yagaosha, Khynsha and Tunsho; 
in the valley of the Yangtze, at the mouth, there Js a great shoal, 
culled the "Yangtze Shoal", 


In the investiguted rogion, in the southeastern corner, the bottom 
is sendy, grey-yellow or light wrey in color} on the margins of the 
region of sandy silt tho sond conteins a great amount of silt. On the 
basis of the foregoing composition, as analyzed on a preliminary basis, 
the suydiments of the Yellow and Hast Chine Seas have been formed on the 
sox vottom primarily from the alluvium carried into the sea by rivers, 
To the north of the Chinese Gulf of Khan'chzhou the mountains of the 
mainland for the most pert are oriented perpendicular to the see. In 
addition, there is ea very creat number of tributaries and the rivers 
themselves are lony: Ldiao-ho, Hai-ho, HUwany-ho and Hwai-ho. 


Mxtending in a northeast-southwest diroction in the East China 
Joe, from the share to considerable depths, there is a sandy bottom 
which a:peers to be chiefly under the influence of ao warm ourrent with 
wu very rapid flow. Therefore the fine bottom material in this region 
nas been curried away completely and only lorge particles remain; 
along the shore there is a sandy bottom whicn is also under the 
influence of incoming and outgoing tides and their currents; for example, 
neur the mouth of the Chentantszyan River there is a sandy bottom formed 
under the tidal action of Khan'chzhou Gulf. In the northern part of the 
Yellow Sea there is finer silty-sandy bottom material, forming chiefly 
under the influence of geutle tidal currents. There is no question but 
that the control of the distribution of sediments in the East China Sea 
and the southern part of the Yellow Sea also depends on a number of other 
secondery factors which remain to be studied in greater detail in the 
future. ("Preliminory Study of Bottom Material of the East China Sea 
and the Southern Part of the Yellow Sea", by Fang Shih-ch'ing and — 
Ch'ing Yunesen, Oceanologia et Limnologia Sinica, vol. 2, no. 2, 
1959, pp. 84-85) 
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Naw Books on Soviet Oceanographi> Rosearoh 


Two new books on Soviet Oceanographic research were recently 
issued. One of these, Borega Beringova Morya (Shore of the Bering 
Sea), wos isoued by the Inatitute of Oceanology, Moscow, in 1959. 

The book contains a generalizatior of the resulta of the invastigations 
on the expeditionary ship, "Geolog"” (1951-1954) and also literature and 
cartographic materials concerning the struoture and dynamios of the 
coastal zone of the Bering Sea. The book oontains 358 pages with 
illustrations as well as insertions and a map. 


The second, Lrudy Institute Okeanologii, I, XXXIII, Problemy 
Khimii Morya. (Works of the Institute of Oceanology, Vol 33, Problems 
of Chemistry of the Sea), Moscow, 1959, is a 210 page illustrated book 
concerning studies on the origin of the minimum oxygen layer and the 
laws of its disposition in the ocean, the biogeniv elements of the 
upper water layers of the Bering Sea, the chemical composition of mud- 
waters from the Pacifico Ocean, eto. ("New Books'ts; Veatnik Akademii 
Nauk SSSR, No 1, Jan 1960, p 130) 


V. ARCTIC AND ANTARCTIC 
A Three-Month Report of Soviet Antarctic Activities 


The Chief of the Soviet Continental Expedition, 4, G. Dralkin, _ 
has reparted the following by radio from Antarctic stations for March, 
April and May 1959. 


Maroh 


Mirnyy observatory. Aerological research. In March 1959 the 
mean value for atmospheric pressure at the earth's surface was 986.8 mb, 
air temperature -8.9°, wind velocity 11.8 m/seo., relative humidity 
74%. The overall cloudiness was 7.1. The mean height reached by 
radiosondes was 21,000 m. 


During the month of March air temperature varied from 2.1° to 
-18.9°, the total precipitation was 58.3 mm., the number of days with 
snowstorms was 18. 


A successive alternation of meridional and zonal atmospheric 
circulation was noted in the Indian Ocean sector of Antarotica in March; 
zonal circulation at the beginning of each 10-day period preceded 
meridional oirczlation. In accordance with this circulatory regime 
jet streams were observed aloft on three occasions; the maximum wind 


CPYRGHT 


= 24s 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7 


point there dui. helt of olayey o41t at dupthy of GO to 00 m. Purnliol 
tu the shore the bottom color is geay to yellow, tho fruction ds uniform 
wad vory Lines Crom tho wwtorn purt of Chinshantuo southwurd, to 
Tyankhyn Iolund, it becomes deopor. To tho north of tho Zunt China 

Jus wid da that purt of tho eva to the ount of the mouth of the Yangtze 
iver, the clayey o11t iu almost uniform. In this region there oro silty 
belto of bluck and d.rk groy oolor, uniform in oisvo and contuining a 
vidal] unmount of send; dn the vioinity of tho oustern pert of Tazyuoch- 
éhouwun the allty bolt pusses into the oundy silt bod of thut region. 


To the south of tho Yangtze, thut is, in tho region of the East 
Dhinu sou, the water io deeper, the bottom io siltdor and furthor from 
tho shore the bottom io oundy, Near the mouth of the Chontantazyan and 
to the north of the Yungtze River tho 50a bottom do sundy, but near tho 
mouth of the Usunkao there aro shoulss Yagaosha, Khynsha and Tunsha; 
dn the valloy of tho Yangtze, at the mouth, thore is a great shoal, 
culled the "Yongtze Shoal", 


In the invostigated rogion, in the southesotern corner, the bottom 
is uundy, grey-yellow or light grey in colors on tho margins of the 
rugion of gundy eilt the oond conteins a creat omount of silt. On the 
busis of the foregoing composition, as anelyzod on a proliminary basis, 
the ovwdimonty of the Yollow and East Chine Seas have been formed on tho 
sou bottom primarily from the alluvium carried into the sea by rivers. 
To the north of the Chinese Gulf of Khan'chzhou the mountains of the 
msinlind for the most purt are oriented perpendioular to the see. In 
uddition, there io a very greut number of tributaries ond tho rivers 
themsalves are ionys Liao-ho, Hai-ho, Hweny-ho and Hwai-ho. 


éxtonding in a northoast-southwest diroction in the Exnst China 
vacy Lrom the share to considerable depths, there is a sendy bottom 
which u:poers to be chiefly under the influence of a wurm ourrent with 
uw very rapid flow. Therofore the fine bottom material in this region 
ius boen curried away completely and only lorge particles remain; 
ulong the Shore there is a sundy bottom which is also under the 
influence of incoming and outgoing tides and their currents; for example, 
nour the mouth of the Chentantszyan River there is a sandy bottom formod 
under the tidal action of Khan'chzhou Gulf. In the northern part of the 
. Yellow Seu there is finer silty-sundy bottom material, forming chiefly 
under the influence of ventle tidal currents. There is no question but 
that the control of tho distribution of sediments in the East China Sea 
- und the southern port of the Yellow Sea also depends on a number of other 
secondary factors which remain to be studied in greater detail in the 
future. ("Freliminory Study of Bottom Material of the East China Sea 
and tha Southern Part of the Yellow Sea", by Fang Shih-ch'ing and 
Ch'ing Yun-sen, Ocoanologia et Limnologia Sinioa, vol. 2, no. 2, 
1959, pp. 84-85) 
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New Books on Soviet Ooennographio Resgaroh 


Two new books on Soviet Oceanographio reseurch were recently 
issued. One of thoes, Berean Berdingova Morya (Shore of the Bering 
Sea), was issued hy the Institute of Oceanology, Moscow, in 1959. 

The book contaira oa gonerulization of the results of the investigations 
on the expeditionary ship, "Geolog" (1951-1954) and aleo literature and 
cartographic materialo concerning the struoture and dynamioa of the 
coastal zone of the Bering Soa. The book contains 356 pages with 
illustrations a5 well as insertions and a map. 


The seoond, Trudy Instituta Okeanologii, To XXXIII. Problemy 
Khimii Morya. (Worke of the Institute of Ooeanology, Vol 33, Problems 


of Chemistry of the Sea), Moscow, 1959, 18 a 210 page illustrated book 
concerning studies on the origin of the minimum oxygen layer and the 
laws of its disposition in the ocean, the biogenio elements of the 
upper water layers of the Bering Sea, the chemical composition of mud= 
waters from the Paoifio Ocean, eto. ("New Books"; Vestnik Akademii 
Nauk SSSR, No 1, Jan 1960, p 130) 


V. ARCTIC AND ANTARCTIC 


A Three-Month Report of Soviet Antarotio dotivities 


The Chief of the Soviet Continental Expedition, 4. G. Dralkin, 
has reparted the following by radio from Antarctic stutions for March, 
April and May 1959. 


March 


Mirnyy observatory. Aerological research. In March 1959 the 
mean value for atmospheric pressure at the earth's surface was 966.8 mb, 
air temperature -8.9°, wind velocity 11.8 m/sec., relative humidity 
74%. The overell cloudiness was 7.1. The mean height reached by 
radiosondes was 21,000 m. 


During the month of March air temperature varied from 2.1° to 
~18.9°, the total precipitation was 58.3 mm., the number of days with 
snowstorms was 18. 


A successive alternation of meridional and zonal atmospheric 
circulation was noted in the Indian Ocean sector of Antarctica in Maroh; 
zonal circulation at the beginning of each 10=day period preceded 
meridional oirculation. In accordance with this circulatory regime 
jet streams were cbserved aloft on three occasions; the maximum wind 
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volooity in tho jot otreamo exocvaded 90 m/s00. High wind velooities wore 
observed in a jot otro of south-southwootorly direotion in o high polar 
ridge oonneotad with the Now Amstordam antioyolone (with a pressure of 
about 1030 mb in tho oonter). 


The intonsifioation of the jot otroam vas oausod, on the one hand, 
by tho approach of a ocyolone from tho west und, on tho other hand, by 
the southward movoment of u neureotagnant low oituated to tho north of 
Wilkes stution. 

Thuo, the blook thus formed (polar ridge -- New Amsterdam anti-~ 
oyolone) forced the cyclones moving from the .itluntic seotor to pass 
somewhat to the south. The approach of a oyolone to the coast of tne 
Continent was accomplished by the dseawing out of warm air and the 
developmont of a high polar ridge. 


Geophysioal work. A disturbed state of the magnetio field was { 
observed at the beginning and end of the month. A small increase in 
activity was noted between 1 and 12 March, The number of calm days in 
Maroh was almost twice as yreat as in January and February combined. 

The number of days in March with a mean index of k < 3 was ten, in 
February two, in January four. The results of magnetio field measvre~ 


ments slong the route Mirnyy-Kousomol'skaya were processed. In the 
vicinity of Pionerskaya a number of anomalies of small extent were 
discovered, which are possibly suitable for the computation of the depths 
of the base of the subglacial relief. 


The state of the ionosphere was less disturbed than in February. 
The oritioal frequencies of the Fo layer inoreased to 10-11 mo. The 
lifespan of the Fy layer continued to decrease; it was observed from 
0900-1000 to 1500-1600 hours local time. The critical frequenoies of 
the E=-layer decreased; they did not exceed 3.5 mo. In the first half 
of the day a sporadio C-type layer appeared with a soreening of higher 
layers, in the evening -- an H-type layer, at night and in the morning 
~- a sporadic Felayer, but with sharper screening than in February. 


The minimum frequencies possessed a constant variation -- they 
increased by day and dropped ot night, not exceeding 2 mo. when on 
: disturbed days. A disturbance was observed between 27-30 March and 
was characterized by sharp decreases in the oritical freyuencies with 
complete absorption (26 March, between 0300 and 0800 hours Greenwich 
: time) of the 2eviating region. 


Visual observations of auroras were made. Beginning on 15 Maroh 
regular round-the-clock radar observations of auroras were made. i 
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Glactologioal resenroh. Sevon holes wore drilled with a total depth 
of 192 m (at Mirnyy «= to 8, 12 und 16 m., on Drigalokiy Ivland == two 
to 60) m., on the Shackleton oheif ico ~- to 5 and 29 ey, Tomperatures 
were meusurod in two drill holos on Drigalekiy Island and in a 64-meter 
deep hole in the vioinity of Mirnyy meuouromonts were made with meroury 
and resistance thermometers; these domonstrated the reliability of work 
with a four-wire otrouit. A thernegradier.t appnratis was manufactured 
und onlibrated. Seismic sounding wan used to mike on incomplete measure- 
ment of the thickngss of the Shaokluton shelf ioe to theanst of Mill 
Island. 


The intersection of signal lighto on Drigalokiy Ioland wan tested 
for the firot time for determination of tho speed of melting of the 
dee cupola. First attompta wore mode at making holiotropic observations 
from the cupola on Drigalekiy Islond and the intersection of points 
in the daytime was shown to bo fonsible. An apparatus was devised for 
the suprsonio investigution of ice. Two complex snow measuring 
observitions wero made and work wos completed on the preparation of 
an undersnow laboratory for the study of the mechanics of ice, snow 
and firn. 


Attempts were made to determine the coefficient of viscosity and 
the modulus of elasticity of ice forming on the wings, tail surfaces 
and propellors of ajroraft. Compression tests were made of samples of 
snow from Drigalskiy Island and compression curves were drawn for the 
first two stiges of loading; stratigraphic cbservations were made for 
the determination of instantaneous cohesion and density on peripheral 
parts of Drigalekiy Island; determinations were made of the thiokness 
of annual layers of instantaneous cohesion and density on Mill Island 
cupola and the young Shackleton pack ice; on the thick Shackleton 
shelf ice determinations of long-range cohesion were made under natural 
conditions. 


Hydrological research. Two flights were made for the purpose of 
ice reconnaissance of the Davis Sea. Daily panoramic photo surveys 
were begun for the systematic observation of the formation of young 
pack ice in the vioinity of Mirnyy. An instrument was prepared for 
operation from the pack ice for the measurement of the mean velocity 
of flow, the vertical and horizontal components of its velocity, the 
mean temperature of the water and its pulsation; two calorimeters were 
used to study the flow of heat from the tottom and from the ice cover, 


Vostok station. In March 1959 the mean values for atmospheric 
pressure at the earth's surface was 626.1 mb, air temperature -52.9°, 
temperature of the snow surfaca -55°, relative humidity 78%, total 
precipitation 12.1 mm. Overall cloudiness ws 3.6. The mean height of 
radiosonde observations of the atmosphere was 20,717 m., while pilot 
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balloons roso to & nean height of 20,266 m. Tho moan height of the 
tropop.use wan 6,455 me Tho maximum air temperatura woo -37.7° and tho 
tindiuwe wis -67.4°%. 


Tho great amount of procipitation waa due to ntrong inflation 
during anow\tormu. The provailiny wind dirootion was wostorly and 
Houthwuotorly. 


Tho moun wind volovity wav 6.7 m/neo., with no maximum of 13 m/noo. 
Thory worg snowntorma duving a lurge purt of the month with a sharp 
ducraascyn dn hordzontel violbility. 


The donocphore station wao in constant oporution. Ovor a poriod 
of « month thore was a gradual drop in the critieal froyucncdion of tho 
Seluyor, right up to complote ddsuppvarance at uight. The B, layor 
wan almost oonstuutly diffuso. The minimum dunsity of ionization of 
the Fo layer wos noted at ubout 1700-1500 hours Creenwion time. Trial 
photo surveys of auroras wore bogui ub the end of tho month. 


Korwowol'ckuyu station. Closed temporarily on 8 March 1959. 


Lazurcv utation. The stution wus opened on 10 March 1959. 
Regular observations were begun in tho fields of meteorology, 
actinoastry, terrestriul magnetism and acrology. The mean value for 
atmospheric pressure at the ourth's surface was 977.8 mb, air 
temperature was =14.3°, wind velooity was 1342 m/8ed6, relative 
hunidity was 62. Ovyorall cloudiness was 7.4. The mean height of 
radiosonde observations was 15,970 me, while the height to which pilot 
bulloons rose was 10,640 m. The maximum air temperature was -2.3', 
oLaimum -27.7". 


The provailinzs wind direction was easterly und southeasterly. 
The maximua wind velocity was 57 m/se06 On nine days there were winds 
of gale force, four of which showed winds of hurricane force. Over a 
21 day period the thickness of the snow cover in the vicinity of the 
otution inoreased by 24 cm. 


April 


At Mirnyy observatory. Aerometeorological research. In April 
1959 the mean values at the earth's surface weres atmospheric 
: pressure == 985.5 mb, air temperature -- -12.6°, relative humidity -- 
70. The overall cloudiness was 6.3. The total precipitation was 
10.6 me, while the mean height of radiosonde observations was 
23200 m. During the month the air temperature varied from -1° to 
- 24-4 e 


CPYRGHT 


- 27 - 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7 


PYRGHT 


Zonal atmospherio olrouiution predominated in April in the 
Southern Hemisphore. During the two precuding fall montho there was a 
sharply expressed meridional ofrouloation of the utmenphera. An even 
cooling of tho air took pluse from the high latitudes to lower latitudes; 
thin could not but be exprosued in a wenkening of the temperature contrast 
between subpolar and subtropical regions. Data for atutiono in the 
equatorinld belt of tho Paoific Osean, Indian Oowan and Atlantio Ocean 
sectors show that relatively cold air wos nspreud out to the eyuator. 
An unalysis of an time profile shows that oyoloneoo for the most part 
moved from west to ouot in April. 


The winds in the troposphore were predominantly woak ond changed 
in direction from tho westorn yuarter to tha sustern quarter, corres-= 
ponding to the passuge of oyolones. Jot stroams with a sovthwesterly 
diroction were observed; they were associated with the movement of a 
oyolone from the region to the southwest of Kerguelen Island toward 
Mirnyy. The lifetime of the jet stresmo wus 12 hours; the maximum 
wind velooity at the tropopause level was 60 m/second. 


About 24 hours passed between the moment of the change of direotion 
of the jet stream from southwest to west-northwest and the beginning of 
snowfall at Mirnyy. The appearance on 28 April of a jet stream of a 
different type, southeasterly in direction, with an air velooity at the 
tropopause level of more than 60 m/seo., and an inoxease in the height 
of the tropopause by 3 km., was caused by the influence, on the one hand, 
of the polar antioyolone, and on the other hand -- by the trailing part 
of a cyclone situated in the vioinity of Wilkes station. 


In addition to jet streams in the troposphere, jet streams were 
twice observed in the stratosphere in April. 


Geophysical research. The magnetic field was relatively calm in 
April. The characteristic incroase in activity in the morning hours 
(Greenwich time) appeared to be weaker than in January and February. 

In the evening hours there was frequently a sharp increase in activity, 
continuing about an hour. The goneral state of the ionosphere in April 
was calm. 


A small disturbance was observed on 9 April; it was expressed in 
a decrease in critical frequencies in the Fp layer and the initiation 
of complete absorption in 2 hours. A deviation from the normal state 
also occurred on 24 April when there appeared a sporadic layer of the 
A-type, screening all higher layers. For the period of an entire month 
there was an increase in the criticai freyuenoies of the Fp layer to 
12~14 mo. This layer was very diffused at night. The lifespan of the 
F, layer decreased sharply. The layer was observed for a period of 
1-12 hours; its critical frequencies did not exceed 3-3.1 mc. There 
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wan an inorvase in the number of cases of the appearance of sporadio 
layers with a purtial soreening of rigions lying above. Two maxima 
were noted in tho diurnal maroh of the number of radio reflections from 
auroras; these were at 0300 hours and (more weakly oxpressed) at 0700 
hours Greenwioh time. Tho greatest number of reflections was noted 
200-800 km to the northeast of Mirnyy. 


Forty earthquakes were recorded in April. Epioontral distances 
(from 6,000 to 9,000 km) were determined for six of them. 


Glaciological research. Three holes were drilled at Mirnyy and 
on the Shackleton ice shelf, Seismic sounding was accomplished on the 
Shaokleton ice shelf und preoise reflections were received of the contact 
between ice and water. Hydrographs of refracted waves wore drawn for the 
upper layer of the shelf ice. 


Seismic sounding was accomplished in the central part of Drigalskiy 
Island for determination of the mean velocities of elastic waves in the 
ice mantle. On the Shackleton shelf ice seismio core sampling was 
accomplished in a 32-meter hole. <A series of investigations was made 
on Drigalskiy Island, the Shackleton shelf ice and in the vicinity of 
Mirnyy for the study of the thermal and mechanical properties of the ice 
and snow. 


The thickness of the pack ice was measured on 8 systematic basis, 


Vostok station. The mean values at the earth's surface were: air 
temperature -=- -61.6°, atmospheric pressure -- 627.6 mb, wind velocity 
5.6 m/sec., relative humidity -- 75%, temperature of the snow surface 
~- ~-64.4°. Overall cloudiness was 4.3. Total precipitation was 5.9 mm. 
Prevailing wind direotion was west-southwest. Three snow surveys were 
made in open areas. Mean denaity of snow was 0.3 g/om?. 


Thirty radiosonde observations and an equal number of pilot 
telloon observations were made. The mean altitude to which the radio- 
sondes rose was 19,211 m., for the pilot balloons this figure was 18,950 mn. 


Ionosphere observations were made on a continuous basis. The . 
E-layer was observed in the limits of the station's freyrency range over 
a period of 10-12 hours; the rest of the time the critical frequencies 
were less than 1 mc or the E-layer disappeared comp)stely. 3y the end 
of the month there was a weakening of the sporadic iavers. Auroras 
with an intensity greater than 1.5 were observed ox 14, 15 and 16 April; 
auroras with an intensity of 1.0 or less -- on 8, 9, 13, 19, 30 April, 
The color of the auroras was always whitish. 
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Observations of terrestrial magnotiom were made. Over a poriod of 
& month there were 14 oalm days, 13 moddrately disturbed days and 3 
disturbed days. Two magnetio atorms were observeds 9-10 April with 
an amplitude up to 690 Y and 23-24 April with an amplitude up to 326° ° 


Lazarev station. The mean values at the earth's surface weres 
atmospheric pressure 985.1 mb, air temperature /there is_an obvious 
typographioal error here, with ono or more lines omitted/ relative 
humidity (2) == 84%, wind velooity =~ 21.3 m/sec. Overall oloudiness 
was 6.9. Temperature of the snow surface was -14.0°. Total preoipita- 
tion was 3.2 mm. The mean height reached by radiosondes was 20,480 m. 


May 


Mirnyy observatory. Aerometeorological work. In May the mean 
values aot the earth's surface were: atmospheric pressure ~=- 984.5 mb, 
air temperature -- 13.79, wind volocity -- 13.5 m/sec., relative 
humidity -- 78%. Qyerall cloudiness was 7.1. The mean height of 
radiosonde observations was 19,000 m. 


During the month the air temperature varied between -4.3 and -27°%. 
There were 27 days with snow storms. Maximum wind velocity was 43 m/sec. 
Of great interest are measurements made by snow-melting apparatuss. 
over an 18-day period in an area with a 1-meter base and a height of 
3 meters and with a mean wind velocity of 13 m/sec., the movement of 
65,926 kg of snow was recorded. 


The first 10 days of May was characterized essentially by zonal 
circulation of the atmosphere. A cold and relatively stagnant low was 
situated over the region of Mirnyy; new active cyclones moved from 
west to east along its northern edge. One of them caused a brief 
Snowfall in the middle of the ten-day period. 


In the upper troposphere the approach of the cyclone mentioned was 
preceded by the appearance of a jet stream with a southwesterly 
direction and an increase in the height of the tropopause by 2.5 km. 


The maximum wind velocity in the jet stream in the troposphere was 
40 m/sec. During the first 10 days winds in the troposphere essentially 
dominated the eastern quarter with a velocity of 4-12 m/sec. Winds in 
the lower troposphere were observed from the western quarter with a 
velocity of 12-16 m/Se@Cey with the exception of the earlier mentioned 
case associated with the approach of a cyclone. In this case a strato- 
Spherio jet stream preceded the jet stream in the troposphere. 


In the seoond 10-day period zonal circulation was maintained in the 
Bubpolar zone of the Indian Ocean. However, cyclones moving from west to 
east curved around the nearly stagnant low in the vicinity of Mirnyy 


- 30- 
Approved For Release 1999/09/08 : CIA-RDP82-00141R000201130001-7 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201 130001 -7 


svomewhut farthor to the south than in the firot 10-day period. This 
evidently accounts for the appoarance of western quarter winds in the 
middle and upper troposphere with a velooity of 1-12 m/sec (with the 
exception of a powerful jet stream of a southwesterly direction, 
observed at the beginning of tho sesond 10-day period and associated 
with the approach of a oyolono in the vicinity of Mirnyy). Its 
maximum velocity in the troposphero was about 70 m/sec. 


Toward the end of the second ond in the course of tho third 10-day 
period, in the vicinity of Mirnyy ond to the north of it, we observed 
an extonsive oyolonic zone which was blocked by a powerful stationary 
Australian antioyclone combined with a polar ridge in the vicinity of 
f Wilkes Land. In the third 10-day period there were eastern quarter 
winds throughout the troposphere with prevailing velocities of 20 m/seoe, 
and maximum speeds greater than 40 m/sec. 


The first series of cyclones in the middle of the third 10-day 
period was concluded by on intensification and movement of the polar 
antioyclone from the east toward Mirnyy. The passage of oyolones over 
Mirnyy was usually preceded by a characteristic stratospheric jet 
stream; this fact makes it possible to predict the deterioration of 
weather in advance. 


In May the thickness of the stratospherio jet streams varied from 
6 to 12 km with maximum velooities from 50 to 70 m/sec. at heights of 
19-21 km. 


Geophysical research. The magnetic field in the first 10-day 
period of May was relatively calm. A magnetio storm was observed 
between 1-14 May; on 12 May it attained maximum intensity and was 
accompanied by complete disruption of radio waves and by bright auroras. 
We began a regular recording of short-period variations of the 
magnetic field by use of LGU magnetometers with paper moving at the 
rate of 6nm/min and with the value of a graduation about 1 y/o. 


At the beginning of the month the ionosphere was calm, with the 
criticel frequencies in the F, layer from 2 to 10 mo, after which 
complete absorption set in. foward the end of the day everything 
became calm. At 0300 hours on 11 May complete absorption again set 
in, continuing to the second half of the day on 14 May. 


The disturbance, expressed by an increase in minimum frequencies 
and from time to time by the setting in of complete absorption, also 
continued during the next three days. A small disturbance, expressed 
by a decrease in critical frequencies in the Fp layer, was observed on 


25 May. 


CPYRGHT 
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Auroras with a brightnboo of 3 wero observed on 11 May, with a 
brightness of 2 on 13 May afd u brightness of 1 on other days. 


In May 57 tremoro and parthyuakos were recorded, for 8 of which the 
epicentral distances were rpoordod at distances of betwoen 3,000 and ~ 
9,000 km. Two very distant] earthquakes were recorded with epicentral 
dietances of 15,000 kn. 


Glaciologioal rosearo Two bore holes were drilled, with depths 
of 12 and 30 m, 7 km from Mirnyy. Temperature was measured in 4 hole 
at a range of depths botwoen 15 and 150 m.3 a survey was made of the 
thicknese of the sncew coverg the cohesion value for the snow surface, 
was determined, as was the Hensity of the snow in the holes; work was : 
carried on to determine thal modulus of elastioity of ioe; experiments 
continued for determining the coefficient of viscosity and other — 
physical-meochanioal properties of ice. The speed of movement of the 
glacier was measured in tha vicinity of Mirnyy. 


A group of glaciologigtte and geomagnetio specialists accomplished 
all-around glaciologioal anh geodetic research on Dirigalskiy Island. 
During the month gravimetrib teams used Penguin oross-country vehicles — 
for continuation of all-arqund research in the deep continental interior 
and in the sector between Mirnyy and Pionerskaya. 


An ice reconnaissance fas made of the Davis Sea. A flight was made 
in an LI-2 aircraft to the Mustralian station Wilkes to render assistancé 
"By Radio from Antarotica,™ Byulletin 
Sovetakoy Antarticheskoy pxpeditsii, No. 3, pp. 48-50, No. 10, pp. 34=353_ 
No. 11, pp» 46-48 (1959) ) ° 


A New Soviet Measurement of the Earth's Crust in Antarctica 


The prinoipal sources of information about the deep structure of the 
earth's crust are seiemoloyical data, deep seismic sounding and gravimetry. 
It is well known that the_density of the upper layers of the substratum 
is opproximutely 0.4 g/om? greater than the earth's orust. Therefore in 
those places where the substratum ie situated closer to the surface of the 
geoid, the acceleration of the force of gravity in the Bouguer reduction 
will have a greatsr valuee On the other hand, in those places where the 
thickness of tho earth's orust is great (and, consequently, the substratum 
is situated deeper), one observes a negative anomaly of the force of 
gravity (in the Bouguer reduction). 


On the basis of considerable gravimetric data it has been established 
that highlands are usually characterized by considerable (from 150 to 


550 mgl) negative Bouguer anomalies. Lowlands and low plains usually have 
anomalies in the range +50 mgl. Shelf regions are essentially characterized 
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by wack (up to 100 141) youdtive uno. lies. For deap water zonon 
(300 woaid wore) Bouguer onomaligs on the order of 200-450 mul ure 
charugbtordutias 


We huve recoivod our firvt dutu concerning the grauvitutionul field 
of Lauturn dntarotiou. In addition we huve ouffiodently reliable 
daturminutions of the thickness of the ico ulon, the profile Mirnyy- 
Vionurskuya oud ocho-soundin, measurements of the depths in Davis Sea, 
Tniu hus nade it posydble to compute Bouguer anomalies alony the 
wueridioual profile between the Davio Sea and Pionerskaya. The density 
of sea water in computations wan assumed to be 1.03, that of ice -- 
O.9, aud that of the curth's crust =~ 2.84. Anomalies for the seotions 
vf tue profile covered by continental ioe were computed only for those 
points for which wo had seismic data on the thickness of the ice. In 
the svotor Mirnyy-Kmn. 245, we used the seismio data on the Second 
Continentul dxpedition, suppliod by 0. K. Kondrat'yov; in the sector 
vetween Km. 245 ~ Pionerskuya, the duta of the Third Continental 
Expodition was used. Whon computin,, Bouguer anonalies we took into 
considerution the attraction of tho ice situnted above sea level; 
Jependin, on whether or not the underlying bed was situated below or 
above se: level, oa "£111" was made to sea level by fictitious masses 
with « density of 1.76 or the influence of excess material was taken 
into account, .ls0 assuming, their density to be 1.76. 


On the basis of prelininery estimates of the accuracy of gravi- 
matric d.ta (+ 10-15 ugl), seiemic aad ocho sounding data (+ 50 m), 
und ulso the assumed density characteristics, we may assume our Bou _uer 
~nomalies to hi va oi accuracy on the order of + 20 mj. 


The murine depressions suxrroundin,; the Zastern Antarctic are 
characterized by a thick layer of sediments whose density may be 
assuned to be close to 2.3. Considering this factor for yeolo vical 
anomulies in the sector of the profile between Km. 100-200 in the 
Davis Seu, we get somewhat ,reuter values than for a Bouguer aiomaly. 


By usin, the values of Bou,uer anomelies for the entire profile, 
it is possible to divide it into three sections: 1) 200-100 km of the 
: Duvis Sea -- a ro,ion of transition from a typically oceanic crust to a 
: shelf zone (geouorzholoyical continental slope); 2) km 100 in the 
Davis Sou to km 50 batween Mirnyy and Pionerskaya -- a shelf zone; 
3) km 50 between Mirnyy ond southward -- a zone of platform lowlande 
and low pluteaus. 


@ 


Receutly a number of atte ts have been made, by means of comparison 
of seismic und gravimetric data, to determine what mean thickness of the 
crust correspoiuds to a cero Bouguer anomaly. The following results were 
rocaiveds 
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B, A. Androyev in 1956 30 kx 
I. N. Kropotkin and others in 1958 36 kn 
Dzh. Le Verzel and G. Le Sherbet in 1954 33 lan 


Inasmuch as there are still no sodemio determinations of the 
thickness of the eurth's orust in the vioinity of the profile Davis Sea- 
Pionerekaya, it hae been assumed that a zero Bouguer anomaly corresponda 
to a thickness of tho earth's crust of 33 im. 


} 

The difference in the density "orust-substratum" was aseumed to 
equal 0.4. Computations were made by a formula for an infinitely plane- 
parallel layer. Using the Mohorovioio boundary thus derived, we nade 6 | 
control determination of the Bouguer enomaly by use of ao Gamburtsev 
overlay; this gave a good correlation between computed date and the 
initial values of the anomalies. 


The Mohorovioio boundary as we determined it is only a first 
approximation to the true one, ‘because we know nothing about the deep 
structure of the crust. Therefore it is very important to conduct deep 
seismic sounding in this region. 7 


It is probable that the greatest deviation of the configuration of | 
the derived Mohorovicic boundary from its actual position will be in the — 
transitional zone from a crust of continental type to an oceanio type 
orust. Nevertheless we can delineate this zone with confidence because. 
the crustal thickness therein decreases rapidly from 30 to 15 km It... 
may also be noted that there is a gradual increase in the crustal thicke 
ness from the coast toward the heart of the continent. In the vicinity, . 
of Mirnyy it ie about 32 km, at Pionerskaya -- 37 km, and at Komsomol- 
akaya -- about 40 km. It can be stated with confidence that Eastern 
Antarctica has a continental type crust. Soa 


In the interior of the continent there are zones where the rock bed 
is situated below sea level under a thick layer of ice. Before glaciation 
they were probably low plains and have now subsided as a result of 
isostatio sagging of the earth's orust under the weight of the ice. 
("Thickness of the Earth's Crust Along a Meridional Profile From the 
Davis Sea to Pionerskaya Station,” by S. A. Ushakov and G. E. Lasarev, | 
Byulletin' Sovetskoy Antarkticheskoy Ekspediteii, No. 10, 1959, pp 9-12) 


Current Measurements on a Coastal Sector of the Davis Sea 


In 4957, during the period of the Second Continental Expedition, 
observations were made of currents on the coastal part of the Davis Sea 
(points of observation are shown in Figures 1 and 2). Currents were 
measured from the pack ice at depths of 10 and 25 m. Observations were 
processed by the method of harmonic analysis -- partly by the Darwin 
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method and partly by tho Admiralty mothod. The resulta of observations 
ure given in Tables 1 and 2. ("Concorning Currenty on the Coastal Sector 
of the Duviy Soa," by Ne P. Shoyterikov, Byulletin' Sovetskoy Antark$i- 
cheskoy Ekapeditoii, Noe 10, 1959, pp. 24~28) 


Agromaynetio Work Yields Striking Results Near Mounts Gauss and Brown 


Until aeromagnetio work was accomplished in the vicinity of Mount 
Gauss in 1957, there had been only extremely limited information available 
about the geological structure of the sector between Mount Gauss and 
Mount Brown. These peaks wore assumed to be completely independent of 
one another because their rocks were of different ages. These outcrops 
appear in only & small area and until now our ideas have been based on 
interpolation rather than on adegunte Aata. 


Aeromagnotio work in this region was limited to a relatively narrow 
zone near the coast of the continent, approximately from 66°30! to 
67°00! S. The surveys wore made by the geophysioists Yu. S. Glebovakiy 
and A. M. Karasik in a LI-2 aircraft. Measurements of the magnetio field 
were made at a scale of 18500,000. Control was generally poor, with 
ta of several kilometers in places, Flights were made at an altitude 
of 600 me 


Despite the severai inadequacies in the work, the resulting map of 
isolines of ST enables us to derive important and well founded conclusions 
about the geological structure of the studied area. This map in simplified 
form and at a reduced scale is shown in Figure 1. There is a northeast- 
southwest zone of magnetic anomalies pessing through the entire region, 

The peculiarities of the magnetio field here oan be due only to Archaea 
rocks near the surface. The most intense anomalies are doubtlesaly due 
to basic rocks. 


The aeromagnetic survey established that the rooks making up Mount 
Gauss are practically nonmagnetic. 


Figure 2 shows a achematio map of the Brown-Gauss region. 


The conclusion drawn on the basis of this survey is that there is a 
subglacial ond submarine range here -- a horst -= made up of rocks pre- 
dominatly of Archaean age. 


The aeromagnetic survey has brought together a series of carlier known 
disconnected facts and makrs it possible to delimit the Brown-Causs region 
as a single zone of uplift of ancient rocks. Gauss volcano and Mount Brown 
prove to be only individual phenomena in a large-scale geological structure 
whose existence was unknown before aeromagnetic work was accomplished. 
(The Brown-Gauss Subglacial Range," by Yu. 5. Glebovskiy, Byulletin! 
Sovetskoy Antarkticheskoy Ekepeditsii, No. 10, 1959, pp. 13-17) 
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